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.1 



its£&; 


The special feature of the new plant is th*t thS^^b sSdrce ii outsx&e^g 
the magnetic field, in contrast to the separator used by Dr* Froehlich 
In order to make Froehlich v « set aa effective as th* newly developed 

installation, it had to be provided with a mgnet of 250 tons. The new 
plant, on the other hand, which was built b;- VT3 Vakrutroxik, incorporates 
a magnet weighing only 25 tons* Dr a Froahlrch’s isotope separator we 
built in Leningrad after preliminary testa and experiments had been 
made at Sinopo 

2 0 Several preliminary experiments for the new isotope separator were 

secretely made by von Ardenne, Jaeger and Lorens at the Sinop Institute 
as early as 1954* The hand-written data on the structure of the new |2 
se >arator and the results achieved in these experiments were snuggled 
from the USSR to Dresden o The definite designs for the new installation 
made by chief engineer Jaeger after Hay l')55o 

3c The opt imum value to be reached for the separating factor was set at 
*180 m A*« ' 

4 0 To begin with, iodine and silver were to be used as initial materials, 

5. Between 15 November 1955 and 28 August 1956 j the 

technical and organizational side of the constructi on of the Iso-cope 
separator at VE B Vakutronlk, Dresden. Chief engineer Jaeger discussed 
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this work 


The ion source is e high performance source with a useful effect of 
300 m A. It works after the principle of the Penning discharge. The 
i<fa' source consiste of a copper, block isolated from the anode . This 
copper block Is also used as an intermediate potential The coppar 
block had a recess in , which the product to be separatee is deposited 
By heating generator II the temperature of the copper t -lock is raised 
from 900 to 1,000 degrees C and during this process the product to be 
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separated is vaporised* Generator I heats acungaten ‘hind cathode 
(Band Kathode) , The output of this oatJiode is 10 to 20 volt, * J 
equal to 200 ampere* 


The anode consists of a copper plat© which is designed ,u- first collector 
electrode- The emission opening (Etoiaslonso^ffnung; centrists of V Ha- 
type steel and is rigidly Incorporated into the anode plate, Electrodsn 
II and III are also of Y I [a- type steel * 

The emission slit has a height of 220 mm and a width of 12 to 14 era. 
Electrode I Is connected to 4. 60 KV and electrode II Is put to earth 
Electrode III is connected to a voltage of — 10 to lf> KVh Generator III 
furnishes the arc voltage (Bogenapannung) . When fully ignited (durch- 
gesuendeter Betrieb) the a:?c works under a voltage of about 100 V 
and 7 or 8 amperes, 170 Ohm inserted in the circuit of the arc serve 
as compensating resistance c These 170 Ohm are subdivided Into two 
resistances, one having 100 and the other 70 Ohm* l-Jhen the arc is 
ignited, the lOCUOhm assistance is fully used. During "Durchsuendung" (?), 
the 100 Ohm resistance is short-circuited * ,r hen the arc is Ignited there is 
a current of up to 1 empere at the intemediate potentials When the arc 
is "durchgezuendet” (fully ignited?) the intermediate potential current 
drops to 100 to 2C0 n A* Tie circuit of the Intermediate potential is 
provided with a resistance of 250 Ohm* As the entire ten source Is under 
a high tension potential of 4* 60 KV, all the generators used were put 
on isolators « The same applies to all measuring Instruments and 
resistances. The generators are controlled via dry-re et if yers which again 
are controlled by regulati:ig transformers « Aa these transformers do not 
have separate Isolating transformers, they are actuated by insulating 
rodsj the same applies to the switching-in knobs used for the motors 
The entire electric current required for the system is picked by an 
insulating transformer, which has a transformation ratio of 380 to 
380 V "Wechsel (?)«. 

The insulation of the transformer is 60 to 70 KV and the transformer has 
an output of 25 KW 0 

7/ The switching-in of the Io:i source takes place after the product to l>s 
separated has boon deposited in the source and the chamber has reached 
the vacuum desired. The pressure in the source must have a vacuum of 
3 x 1CT* Torr when the arc is ignite^, When the arc Is Murchgezusndat" 
the pressure is at about 8 x 5 x 10* v Torr, and the pressure in the 
chamber is 5 x ICT 5 Torr* Then the cathode and generator II used for 
the heating of the copper block are switched~in , After the vacuum 
has reached the valuo desired (3 x 10^ ) the arc generator is activated 
and slowly excited. The emission takes place at about 250 V, Since this 
is not enough fully to ignite (durchzuenden?) the arc, a voltage of 
450 to 500 V is applied. If the arc Is not ignited at tills temperature 
another cathode is used. 


The high tension installation (70 KV, 3Q0m A) Is switched as a Greet* 
rectifier* The heating of the valves is controlled via a regulating 
transformer, the same applies to the anode transformer.. £ rheostat 
each was installed In the separata filament current circuits In order 
to keep the filament current even * Unless the heating of the valves 
is switched-in, the anode '/ol'bage cannot be connected. The filter chain 
consists of three condensers, each of 0 o 25 n V and provided with two 
throttles, each 100 H j 300 m A ; > The voltage of the tension 

installation is measured through a precision resistance in relation 
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to earth pressure © Ac a protection against excess current, an overload 
relay vac inserted; this device breaks the current in the event of 
excess current^ The high tension installation is needed as a suction 
voltage device for ©lectrods I. A resistance of 10 Kila-Olfm was 
installed as a protective resiatance 0 The negative pole of the 
installation is grounded « 

9o The high tension Installation of 25 KV (full-wave rectification) is 
needed for collector electrode III of the Isotope separator. PW each 
condenser there is a filter chain 0 *02 ji ? (3 units) in addition to 
two throttles each with 10 X y « is A© Thm installation Is protected 
by an overload relay© As with the 70 K¥ high tension installation* 
the anode voltage cannot ba connected unless the heating of the valves 
la switched— in 0 The voltags of the 25 KV high tension plant is measured 
as indicated in paragraph 9 above «* 

1°« The ir °n of the 25-ton magnat consists of Armco substitute, because 

Ancco iron was not availabla in the GDR* The coils of the magnet V£ r b nissing7 
together from copper plates, and one coll weighs about one tone The 
coils have 60,000 ampfere wildings and they are excited via a direct 
current generator which produces a voltage of 250 V * 50 ampire© The 
generator is separately excited through a valve rectifier. The induction 
current Is measured, and tha same applies to the current and the volte ge 
for the coils, which are wat sr-cooled „ 


The coils are placed eround the pole shoes of the magnet, end the deflection 
chamber is located between the pole shoes© No information was available 
on the Gauss va?ue of the magnet, because the installation was not yet 
in operation* A niece of copper tubing 1*5 meters long connected the 
Ion source and the deflection chamber© The ion source is installed 
in this copper tubing which Is placed horizontally and vhl ch is connected 
to an oil diffusion pump of 3*000 liters capacity © Bel and the sucti on 
chamber, at a point whore the beam has already been deflected, there 
Is a second copper tube which has an inclination of about 30® and 
is also about 1*5 meters long© The end of this tube mounts a collector 
with two pouches where the separated product is collected and measured© 

The inner diameter of the two copper tubes Is 400 mm» For the measuring 
of the vacuum, a Philips-type discharge tube was inserted. The rough 
vacuum (Vorvakuum) was measured with a thermocouple* As forepump a 
rotating quadruple-oil pump with a capacity of 80 com was installed © 

A second such pump was installed for the production of the initial 
vacuum in the chamber* The nagnet was excited via a regulating trans- 
former; detailed information was, however, not available , 


a magnetic isotope separator was a llegedly 


also trader construction at nn undetermined institute in Leipai*, 






ccnment© Irobably the Institute described is roe 


Fors chiaagsinsti tut: fuser EXektronen^hysik, Itanen^feysik, tmd 
Oebermi kr o skopi e , the so-called Ardenne Institute, Dresden-Weisaer 
Hlrsch. 
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1* special feature of the new plant is that the ion source is ou tsid e 
toe magnetic field in contrast to toe separator used hy Dr. Froehlieh. 

. order to oaks Froehlieh’ s sat just as effective a* toe newly develooed 

installation it had to be provided with a ragnet of 250 tons. The new 

pie®* on toe other hand ^ which was built bj' TEB Yatartr onilC y lAOorpor&tsi 

a magnet weighing only 25 tons. Dr. Froehlich's isotope separator was f 

built in Leningrad after preliminary tests and eacoerlnents’ had been 

made at Sinop. , 

2. Several pr e li m i na ry exosrimenta for toe new isotope separator were i 

eeoretely made by von Ardenne, Jaeger and Loren* at the Sinop Institute 

as early as 1954. The hand-written data on the structure of toe new 

se parator and the results achieved in those experiments were smuggled I 

from toe USSR to Dresdtti. The definite designs for the new Installation wen 

made tqr chief engineer -Jaeger after May 1955. * i 

3. The optimum value to be reached for the sooarating factor was set a 

"180 m A*. - i 


4» To begin with, iodine and silver were to tie used as initial materials. 


ion aouro# a high performance source with a useful effect of 
300 m A. It works after the principle of the Penning discharge. The 
ion source oonsiste of a copper block isolated from toe anode. This 
copper block is also used as an Ixvterasdlate potential. The oopper 
block had a recess in vMch the product to be separated is deposited, 
yhe at ing generator II the temperature of the copper Mock is raised 
frees 900 to 1,000 degrees C and during this process toe product to be 
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separated is vaporised* Generator I heats a Wolfram-bend cathode 
(Band Kathode) . The output of this cathode in 10 to 20 volt, - J 
equal to 200 ampere* 

The anode consists of a copper plate which is designed as first collector 
electrode* The emission opening (ItaissionsoeffhungT consists of V Ha- 
type steel and is rigidly incorporated into the anode plate. Electrodes 
H and HI are also of V IXa-type steel* 

The emission slit has a height of 220 mm and a width of 22 to H mm. 
Electrode I is connected to 4 60 KY and electrode II ie put to earth* 
Electrode IH is connected to a voltage of - 10 to 15 KY. Generator HI 
furnishes "toe arc voltage (Bogenspannuhg ) • Whan fully Ignited (durch— 
gSsuendeter Betrieb) the arc works under a voltage of about 100 V 
and 7 or 6 amperes. 170 Ohm inserted in the circuit of the arc serve 
as compensating resistance * These 170 Ohm are subdivided into two 
resistances, one havitglOO and the other 70 Ohm. When the arc is 
ignited, the 100-Ohm resistance is fully used. During "Durchsuendung” (?), 
the. 100 Ohm resistance is short-circuited. TT hen the arc is ignited there is 
a current of iq> to 1 ampere at the intermediate potential* When the arc 
is "durchgewxendet" (fully ignited?) the intermediate potential current 
drops to 100 to 2C0 m A* The circuit of the Intermediate potential is 
provided with a resistance of 250 Ohm* Am the entire ion source ie under 
a high tension potential of 4 60 KV, all the generators used were put 
on Isolators. The same applies to all measuring instruments and 
resistances. The generators are controlled via dry-rectifiers which again 
qre controlled by regulating transformers. As these transformers do not 
have separata isolating transformers, they are actuated by insulatin g 
rods; the same applies to the switching-in knobs used for the motors* 

The entire electric current required for the system li picked by an 
insulating transformer, which has a transformation ratio of 380 to 
380 V •Wecheel (?)". 

The insulation of the transformer ie 60 to 70 KV and the transforms? has 
an output of 25 KV. 

?/ The switch ing-in of the ion source taker place after the product to be 
separated has been deposited in the source and the chamber has reached 
the vacuum desired. The pressure in the eouroe must have a vacuaa of 
3 x ICT* To rr when the arc is ignited. When the arc is •durohge*uandet% 
the pressure is at_about 8 x 5 x XT'* Torr, and the pressure in the 
chamber Is 5 x 10"° Torr. Then the cathode and generator II used for 
the heating of the copper block are switched-in. After the vacuum 
has reached the value desired (3 x lO"**) the arc generator is activated 
and slowly excited. The mission takes place at about 250 V. Since this 
ie not enough fully to ignite (durchzuenden?) the arc, a voltage of 
450 to 500 V is applied. If the arc is not ignited at this temperature 
another cathode is used. 

8; The high tension installation (70 KV, 3C0m A) is switched as a Greets 
rectifyer. The heating of the valves is controlled via a regulating 
transformer, the seme applies to the anode transformer; A rheostat 
each was installed in the separate filament current circuits in order 
to keep the filament current even* Unless the heating of the valves 
ie switched-in, the anode voltage cannot be connected. The filter chain 
consists of three condensors, each of 0.25 u V and provided with two 
throttles, each 100 K y 300 m A* The voltage of the high tension 
installation is measured through a precision resistance in relation 
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to earth ?r«s sure. As a protection against excess current an overload 
relay wa s Ins erted and this device breaks the current in the event of 
•ness current. The high tension installation is needed as a auction 
voltage device for electrode I. A resistance of 10 Kilo-Ohm was \‘ 
installed as a protective resistance. The negative pole of the 
Installation is grounded. 


9. 


The high tension installation of 25 CT (full-wove rectifioaUon) is 
needed for collector electrode III of the isotope separator. Fbr each 
condanaor there is a filter chain 0.08 a F (3 units) in addition to 
two throttles each with 10 H y - a A. Ae installation is protected 
car an overload relay. As with the 70 K? high tension installation , 
the anode voltage ca nn ot be connected unless the heating of the valves 

T °lt*ge of the 25 KT high tension plant is measured 
&0 indicated in paragraph 9 above* 


10“ P 10 iron ot the 25-ton magnet consists of Amako substitute, because 
Armko iron was net available in the GDR. The ooilea of the magnet 
together from oopper plates, and one coil weighs about cos ton. The 
ooils have 60,000 empire windings and they are excited via a direct 
wrent generator, which produces a voltage of 250 V A 50 empire. The 
ge uer afror is ssperately excited through a valve rectifiers The induction 
current is masured, and the same allies to the current and the voltage ' 
for the ooils which are water-cooled* 


The coils are placed round the pole shoes of the magnet, and the deflection 
oaanbsr ie located between the pole shoes* Ho information was available 
on the Gauss value of the magnet, because the installation was not yet 
in operation* A piece of copper tubing 1«5 meters long connected the 
ion source and the deflection chamber* The ion source Is installed 
in this copper tubing vhidt i« placed horlaontally and which is connected 
to en oil diffusion pwp of 3,000 liters capacitor* Behind the suction 
chamber, at a point where the beam has already been deflected, there 
is a second copper tube yhich has an inclination of about 300 and 
le aleo about 1.5 meters long* The end of this tube mounts a collector 
With two pouches where the separated product is collected and measured* 

The inner diameter of the two copper tubes is 400 mm* For the measuring 
of the vacuum, a Philips-type discharge tnbe was inserted* The rough- 
vacuum (Vorvakuum) was measured with a thermocouple* Aa forepua® & 
rotating quadr uple -oil pump with a capacity of 80 com was installed* 

A second such pvmp was installed for the production of the initial 
vaeuum in the chamber* The magnet was excited via a regulating trans- 
foztaerj detailed information was, however, not available* 



a magnetic isotope separator was allegedly 

also tinder Construction at an undetermined institute in Leipzig* 
the nagnetio isotope separator was under construction in lW^gn 



annul 

■SSHHSlU ^ot sketches of the Isotope separator in Dresden* see 
»a 1 through 4* 
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Stochspttnnungsaniag* 25 * V 
P* todispcumvngscuttoQ* Doppelweg-Gtochrichtvnq wirct 
benttty fir <tk Absacge/ekfroete Metis Jsotoptntrenners. 
b/eSttbke/ft betrdgt jt HondensQhr 0,Qi /t i.r fi StOck) onct 
2 Drossetnje iQty-mA. ttcAnfagc Ut sfrommd/Vg torch 
OOersfromnkm Qbqeskhert -Zo t each ft n ut, we/7/? 
tfti&nq der VenHft nkht eingeschatttkstf, kenn ct/f kno - 
c tens panning nfcht mgenhatHf wmke/7. P/eJpan/ic/ng 
ctertfochipannungscnfagt wtret 66erMefl\HkferstofK(- 
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•tooHy 100mA. iOOHy .300»M.t 


Hoclispannan^aanlage in (3rdi$schcillang 


D« Ankiqe wird faotigt fOrAbsavgong c/er ensto Efekfrode des Isohpentrwners. 
0(t Siebkette besttt aos 5 Kondensafartn je oassiK onet 2 j/n$se/n jt looHy. 
500mA. -ViiHtizang <ter Vent/M wind dvrch Regettrofb etrrgesfeHt. Jfe Mage 
isf van 0 : 90t(V.regdbar. ScMzrpafinafy/rm sind fotgvxte : 
fa Mims : ht ttegt e/n Oberstemrehtr, wetter ctk triage tx/ fiber 500 ml 
avssetottet. Hmerhfn titwbntten. wwtHn&ng (ter Vent/fc nttf tingestha/tet 
tit, torn Anodenrthathng nttt zogesetntitet wwten. : 
ftt Spanning <ter Ankigt wind Mer MefimterskmcL-Jnsfrrmt 
zur Ercte gemersen. 
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